There are no official quarterly real GDP estimates for New Zealand, for the period prior to 1977. We report the development of a seasonally adjusted series for a period of more than 60 years from mid-1947, and evaluate statistical properties. The series were developed by linking quarterly observations from two recent official series to temporally disaggregated observations for an earlier time period. Annual real GDP series are disaggregated, using the information from two quarterly diffusion indexes, developed by Haywood and Campbell (1976) . Three econometric models are used: the Chow and Lin (1971) model that disaggregates the level of GDP; and the Fernández (1981) and Litterman (1983) models that disaggregate changes in GDP. Our preferred quarterly series is based on results generated from the Chow-Lin model. We assess movements in the new series against qualitative findings from New Zealand's post-WWII economic history.
Introduction
The performance of the post-World War II (WWII) New Zealand economy cannot be assessed effectively, without credible quarterly real GDP data that spans a sufficiently long time period. This is so, whether one's primary purpose is to establish classical business cycle turning points, evaluate competing theories of the business cycle, or assess the impacts of various government policies and external shocks.
At present, there are no official quarterly real GDP estimates for New Zealand, for the period prior to 1977. The current official chain-linked series of quarterly GDP goes back only to 1987. The span of time covered by this data includes only two completed classical business cycles and is thus inadequate for establishing classical business cycle turning points and associated classical cycle characteristics. There is a non-chain-linked series provided by Statistics New Zealand (SNZ) that covers the period 1977 to 1987 that allows researchers a little more leeway, but this span can still provide only four completed cycles.
Annual data on New Zealand GDP back to 1955 is available from SNZ, but annual data is of rather limited use when it comes to establishing quarterly classical business cycle turning points. In addition to estimates available directly from SNZ there are a number of unofficial estimates of annual GDP covering more historical periods, including those of Lineham (1968) , Hawke (1975) , Easton (1990) , and Rankin (1991) .
1 Most of these estimates are for the period prior to WW II, and are therefore not directly relevant for this study. The exception is the series provided by Easton (1990) , covering the period 1913/14 to 1976/77. For the immediate post-WWII period, the only indicators available on a quarterly basis for broadly-based economic activity movements are the diffusion indexes estimated by Haywood and Campbell (1976) . These cover the period 1947 to 1974, and so the farthest we can potentially backcast quarterly GDP is to 1947.
The primary object of this paper is therefore to develop a quarterly seasonally adjusted real GDP series for New Zealand's post-WWII period, by linking recent official quarterly observations to temporally disaggregated observations for an earlier time period. The disaggregation is based on techniques that use seasonally adjusted indicator series which are available at a higher frequency and are related as closely as possible to the series of interest.
Temporal disaggregation is commonly resorted to by researchers when official statistical agencies are unable to provide data at a required frequency. The method has also been used by official statistical agencies themselves when direct estimation methods are unavailable.
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The remainder of the paper is as follows. Section 2 summarises the information available on economic activity in the New Zealand economy over the post-WWII era. Section 3 sets out the Chow and Lin (1971) and related methods for temporal disaggregation of the annual GDP data. Section 4 explains the splicing of the new quarterly estimates for the period 1947 to 1979, to official quarterly estimates for the period 1977 to 2008. Section 5 evaluates statistical properties of the series, and their relative usefulness for business cycle analysis and policy appraisal. Section 6 concludes. The quarterly seasonally adjusted data for our preferred series, based on results generated from the Chow-Lin model, are presented in Appendix Table A4 .
The Data

The Source GDP Data
Our new quarterly real GDP time series covers the post-WWII sample period, 1947q2 to 2008q3. Its construction has involved piecing together data from various sources, and scaling the linked series to a 1995/96 base.
We use SNZ's System of National Accounts series SNB, in 1991/92 prices, for the period 1977q2 to 1987q1. This seasonally adjusted series is not chainlinked. Their current series SNC, in 1995/96 prices, is chain-linked, and its seasonally adjusted observations are used for the period 1987q2 to 2008q3.
For the period 1947 to 1977, however, annual observations obtained from SNZ's long-term data series webpage, had to be the starting point. For 1947 to 1955, these observations are based on annual growth rates presented in Easton (1990) , and for 1955 to 1977, the source is SNZ's annual SNB series (1991/92 base). Growth rates of the annual series are shown in Figure 1 for 2 Proietti (2006, p 357) reports that " ... a large share of the Euro area quarterly gross domestic product is actually estimated by disaggregating annual data. " Ciammola, Di Palma, and Marini (2005, p 6 ) cite Italy, France, and Belgium as specific examples. SNZ use temporal disaggregation rather differently. Where data from different sources are used for the Annual and Quarterly National Accounts, they use a 'benchmarking' process (see Bloem et al, 2001, pp 5-7) , to ensure preliminary quarterly estimates are consistent with the annual growth rates.
the years 1947 to 1979. Four periods involving negative economic growth can easily be detected : 1949, 1952-53, 1968, and 1977-79 . 1947 1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 Source: Statistics New Zealand's long-term data series webpage, (see http://www.stats.govt.nz/tables/ltds/default.htm).
The Related Quarterly Series
Two diffusion indices constructed by Haywood and Campbell (1976) provide the best information available on quarterly fluctuations in aggregate economic activity. For the period 1947q1 to 1974q4, from 63 seasonally adjusted time series indicators 3 , they construct a weighted classical cycle index and a weighted amplitude adjusted index 4 . The weights are based on each series' relative economic significance, with consideration also being given to the importance of the sector to which each series belongs.
Construction of the weighted classical cycle is based on the direction series
where z kt is the value of the k th time series indicator and s k1 = 0. The weighted classical cycle index is then defined as
for t = 1 to T , where a k is the relative weight of the k th indicator. The weighted amplitude adjusted classical index is defined in a similar manner, except for the adjustment for the relative amplitudes of the indicator series. The underlying indicators and the weights used by Haywood and Campbell (1976) are shown in Appendix Tables A1 to A3. The diffusion indices of Haywood and Campbell (1976 , Tables 13 and 14, p  22 ) end in 1974, and so leave us with a three year gap until the quarterly GDP series start. Fortunately, however, the New Zealand Institute of Economic Research (NZIER) updated the weighted static deviation cycle index of Haywood and Campbell (1976, Table 16 , p 23) for a number of years, and presented the outcomes in its Quarterly Predictions through till 1979. The deviation cycle index is closely related to the classical cycle index, and so after further computation we were able to produce observations covering the next three years. The difference between the classical and deviation cycle indices is that the deviation cycle is the aggregation of a direction indicator of each indicator series. It takes on values of +1, 0% , or −1, depending on whether a particular month's deviation cycle was above, the same, or below its trend value. As such, the deviation cycle measure is suitable for dating growth cycles rather than classical cycles. This deviation cycle series was successfully matched by Kay (1984) to the NZIER's surveyed Business Opinion measure of capacity utilization (CUBO), and in its extended form was used by Easton (1997) , to date turning points in growth cycles in the New Zealand economy.
However, by assuming a trend consistent with the classical indices of Haywood and Campbell (HC), we were able to use the weighted static deviation cycle index to extend both the weighted classical index and the weighted amplitude adjusted classical index out to 1979q1. The assumed trend growth in both diffusion indices was 2.3 percent per annum, based on the average growth rate over the period 1947 to 1974. These extended classical indices are shown in Figure 2 . 1947 1949 1951 1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 Weighted Amplitude Adjusted Classical Cycle Index
Weighted Classical Cycle Index
Source: Haywood and Campbell (1976) , Easton (1997) and authors' calculations.
Temporal Disaggregation Methods
The problem we face is that for the period 1947 to 1977 we have only annual real GDP data, but would like quarterly data. The temporal disaggregation methods most commonly used are those of Chow and Lin (1971), Fernández (1981) and Litterman (1983) 5 . A key reason for their popularity for obtaining estimates of the desired high frequency data from low frequency data, is that they use relatively simple regression methods, dependent on a single autoregressive parameter. In this section, we therefore explain briefly the key features of, and differences between, these methods, and present corresponding quarterly real GDP estimates.
The method most often used is that of Chow-Lin. It can be used to generate any higher frequency estimates from lower frequency source data (subject to available higher frequency indicators), but from this point we restrict ourselves to considering the problem of moving from annual data to quarterly data.
Let y be a (4n × 1) vector of the unknown quarterly series. Let X be a (4n × p) vector of related series. For the current application p = 1. Assume there exists a multiple regression of the form
where u is a vector of disturbances such that
vector of ones so that C = I n ⊗ i 4 is an (n × 4n) matrix converting quarterly into annual observations That is,
An optimal (in the BLUE sense) estimator y of y is given by
where
A practical problem is that, in general, V is unknown and must be estimated. Chow-Lin assume a simple autoregressive structure for the disturbances of the form u t = ρu t−1 + ε t
The resulting covariance matrix V has the Toeplitz form
and the covariance of the annual residuals is then given by V a = CV C . The first-order autocorrelation of the annual disturbances ρ a is related to ρ in the following way
An iterative procedure can therefore be used to obtain an estimate of ρ. First regress y a on X a to get an estimate of u 1 a and then regress u 1 a on the first lag of u 1 a to obtain an estimate ρ 1 a . Obtain an estimate of ρ using
. Take this estimate and form a set of annual regression residuals using
where V 1 is the Toeplitz matrix based on the estimate ρ 1 . From these residuals compute a new estimate ρ 2 a and thus a new ρ 2 is obtained via the inverse function of f (ρ). Continue until convergence is achieved. Plugging these final estimates into (5) yields the best linear unbiased estimate of quarterly real GDP.
As long as the first order autocorrelation coefficient is positive the iterative procedure will converge. It is important to verify this condition before trying to apply the Chow-Lin procedure. It is also important to verify that the Chow-Lin regression model (3) forms a cointegrating relationship when the underlying data contain stochastic trends.
We estimate the Chow-Lin regression over the period 1947q2 to 1979q1. Strictly speaking we need to estimate the regression only over the period 1947q2 to 1977q1, since we have quarterly GDP data starting from 1977q2. However joining the Chow-Lin estimates at 1977 is problematic for two reasons: (i) SNZ quarterly and annual series do not match for this year; and (ii) the SNZ growth estimates for this year are in dispute.
6 Thus in order to splice our new quarterly estimates to the existing quarterly estimates without any awkward discontinuities we use the sample up to 1979q1 for the Chow-Lin regression.
We consider the two cases: (i) the related series is the HC weighted classical diffusion index (denoted unadjusted); and (ii) the related series is the HC weighted amplitude adjusted classical diffusion index (denoted adjusted). Table 1 reports the estimated values of the autoregressive coefficient (for both annual and quarterly data) and a residual based test of cointegration, using the augmented Dickey Fuller (ADF) statistic. In the first case, the necessary conditions that the autoregressive coefficient is positive, and the Chow-Lin regression is cointegrated, are satisfied. However, in the second case, while the autoregressive coefficient is positive, it is so close to the unit root value of one that the cointegration condition is violated. For the Chow-Lin regression method, the amplitude adjusted series can therefore be rejected in favour of the series without adjustment.
When the cointegration condition fails, alternative methods proposed by Ferń andez (1981) and Litterman (1983) Having the underlying surveys change and a new quarterly series start during a significant contraction makes unravelling the truth of the matter impossible. So, given that the negative quarterly official statistics for the second half of 1977 are almost certainly implausibly low, we have not including those observations in our series. Instead we have used the estimates from the Chow-Lin procedure based on the annual data and the Haywood and Campbell related indicators. This still leaves a large contraction for the March 1978 year consistent with the official annual data. In generating our new quarterly GDP estimates we believe it is important to stay as close as possible to official statistics, while at the same time recommending caution to potential users, who may if they wish apply their own adjustments. For example, Brian Easton has guessed the annual March 1978 contraction to be more like 1 to 1.5 percent. poral disaggregation of the annual changes into quarterly changes. Thus we have the regression model
where ∆ denotes the first difference operator and we have the following formulation for the disturbance terms
where e t = ψe t−1 + ε t .
The Fernández model is the special case when ψ = 0. Under this assumption the resulting covariance matrix V has the form (D D) −1 where the 4n × 4n matrix D is given by
Plugging the above formula into (5) yields the Fernández estimate of quarterly real GDP. We estimate the Fernández regression over the period 1947q2 to 1979q1. Again we consider the two cases: (i) the related series is the HC weighted classical diffusion index (denoted unadjusted); and (ii) the related series is the HC weighted amplitude adjusted classical diffusion index (denoted adjusted). Table 2 reports the estimated values of the autoregressive coefficient (for both annual and quarterly data). Given that the value of ρ was set to unity, the tests for cointegration between the estimated quarterly series and the related series are rejected.
Finally, the Litterman (1983) method of temporally disaggregation is also a possible option. The Litterman model adds the problem of estimating the parameter ψ. In this case the resulting covariance matrix V has the form (D H HD) −1 where the 4n × 4n matrix H is given by
The first-order annual serial correlation coefficient, ψ a , is related to the quarterly coefficient, ψ. To calculate this relationship one sets ψ a equal to the ratio of the off-diagonal element to the diagonal element of the matrix Silver, 1986) , where Q = ∆CD −1 and the n × n matrix ∆ is given by  Plugging this formula for V , together with the final estimate of ψ, into (5) yields the Litterman estimate of quarterly real GDP. We estimate the Litterman regression over the period 1947q2 to 1979q1, again using both the unadjusted and adjusted related series of HC. The estimated coefficient for the regression using the unadjusted or the adjusted related series are broadly similar. As with the Fernández regression the estimated quarterly GDP series is not cointegrated with the related series.
The Chow-Lin, Fernández, and Litterman-based quarterly real GDP growth rate estimates, for the unadjusted HC diffusion index, are presented in Figure  3 . Visual inspection reveals the differences to be almost imperceptible. The only visible difference is that the amplitudes of the Chow-Lin series are a fraction higher. Overall, therefore, including when viewed in the context of the annual growth rates presented in Figure 1 , the temporally disaggregated series from all three methods seem to provide potentially valuable quarterly real GDP information.
Splicing the Data
One final computation remains. That is to combine the temporally disaggregated and official quarterly GDP series, to make a complete time series. The estimated GDP observations for the period 1947q2 to 1979q1, and the SNB series for the period 1979q2 to 1987q1 are converted into 1995/96 prices, so as to match the base year for the 1987q2 to 2008q3 SNC series.
The resulting quarterly series, covering the period 1947q2 to 2008q3, can be subdivided into four periods of potentially distinct quality and consistency. Issues involving credibility of the data for 1977, and the extent to which the 1949q1 1951q1 1953q1 1955q1 1957q1 1959q1 1961q1 1963q1 1965q1 1967q1 1969q1 1971q1 1973q1 1975q1 1977q1 Chow-Lin Fernandez Litterman annual and quarterly observations match for that year, were summarised in section 2 above, and results from testing for structural breaks (whether from a key economic event or due to different methods of series construction) are presented below in section 5.
The first period, 1947q2 to 1954q1, potentially has the lowest quality data, being generated from temporally disaggregated unofficial annual estimates. This period also suffers from some very volatile fluctuations, associated with the conversion of economic production from wartime to peacetime mode. It followed World War II, and included the Korean War and associated wool boom, and the food rationing system still in place in the United Kingdom. At the time, the UK was still New Zealand's major export destination.
The second period, 1954q2 to 1979q1, has data of somewhat of higher quality, in the sense that the annual data is based on official statistics. However, the quarterly track still contains an unknown degree of estimation error.
The closer the Haywood and Campbell diffusion index is to what actually transpired, the smaller this estimation error would be.
The quality of the third period data, from 1979q2 to 1987q1, is likely to be better still, since we no longer need to rely on a related indicator to assist with estimating the quarterly track for GDP, and we can use the non-chainlinked series available from SNZ. Finally, the fourth period 1987q2 to 2008q3 will have the highest quality data, since it is the current series of chain-linked data with SNZ preferred status.
The real GDP series for 1947q2 to 2008q3, based on the Chow-Lin unadjusted HC series estimates 7 , and the corresponding Fernández-and Litterman-based estimates, are presented in Figure 4 . Visually, there are no detectable differences between these natural log series.
But before proceeding to express preference for a Chow-Lin, Fernández, or Litterman-based series, whether for the purposes of business cycle analysis or the dating of classical business cycle turning points, we examine the series' key statistical properties, and test for any structural breaks.
Series Evaluation
Unit Root and Cointegration Tests
Each of the four GDP series show strong trending behaviour. Unit root tests reported in Table 4 indicate that at the 5 percent significance level the hypothesis of a unit root in the level of GDP cannot be rejected, implying there is a stochastic trend in the data. The hypothesis of a unit root is rejected at the 5 percent level for the first difference of the series, implying all four series are integrated of order one.
Whatever estimation method or related series are used we would expect that over a long enough span of data our estimated GDP series should inform us about the long run trends in the data. That is, each of the estimated series should be cointegrated with each other. Table 5 reports the Johansen trace statistics for cointegration statistics, and the results indicate that there are five cointegrating equations at the 0.05 level. The five estimated cointegrating vectors are (1, −1) up to three decimal places. Thus, the most basic requirement from our estimation methods, is that we obtain consistent results on the long run trends in the data.
Next we compare the correlations of the growth rates (reported in Table 6 ) to see if different methods of disaggregating the annual data might produce different first difference growth cycles. We observe very high correlations between growth rates irrespective of which estimation method or which related series is used.
Both the cointegration test for the levels data, and the correlations of the growth rates, demonstrate that the choice of diffusion index used to convert annual series into quarterly series is largely immaterial. Therefore, for the remainder of the paper, we will report only the results generated from HC's weighted classical cycle index. Results using the weighted amplitude adjusted MacKinnion, 1991) . The hypothesis of a unit root was tested against the alternative of a trend stationary process. The lag length for the unit root test was determined using the Akaike information criterion with a maximum lag of 14. Notes: The lag length for the cointegration test was 5, and was determined by using the Akaike information criterion with a maximum lag of 6. The model assumed a linear deterministic trend. * denotes significant at the 5% level. 
Statistical Properties
In order to help establish the relative merits of the Chow-Lin, Fernández and Litterman-based real GDP series, we summarize their stylised statistical facts. Tables 7 to 9 report statistics that summarize the properties of the series, in terms of growth, volatility, normality, and persistence. One concern potential users may have with the splicing of data generated by different methods is that the splicing may induce unsatisfactory properties in the series. To check this, we also examine properties for the four sub-periods referred to above, corresponding approximately to the relative quality of the data sub-period observations. Recall that these are as follows: period I, 1947q2 to 1954q1; period II, 1954q2 to 1977q1; period III, 1977q2 to 1987q1; and period IV, 1987q2 to 2008q3 . Naturally, the Full period is 1947q2 to 2008q3.
For all three series, period II is the high growth period with a mean growth rate of about 0.9 percent per quarter (about 3.6 percent per year) while the low growth period is period III with a mean growth rate of approximately 0.4 percent per quarter (about 1.6 percent per year).
Period I was a time of extreme fluctuations in economic activity, with standard deviations about twice the size of those for the sample as a whole. The relatively benign periods for fluctuations in economic activity were periods II and IV. Of more interest, is the volatility in the usual business cycle frequency (6 quarters to 32 quarters) which can be measured using the integrated nor- , 1947q2 to 1954q1; period II, 1954q2 to 1977q1; period III, 1977q2 to 1987q1; and period IV, 1987q2 to 2008q3 . The Full period is 1947q2 to 2008q3. The Jarque-Bera statistic provides a test of normality which has a χ 2 -distribution with 2 degrees of freedom and thus a 5% critical value of 5.991. The half-life is the length of time (in quarters) it takes for a shock to GDP growth to dissipate by half. The integrated normalised spectrum (H(ω 1 , ω 2 ) provides the fraction of variance attributable to the business cycle frequency range 6 quarters to 32 quarters.
malised spectrum (see for example Ahmed, Levin and Wilson (2004) ). The integrated normalised spectrum for any band of frequencies can be estimated using
where Γ(j) represents the j th -order sample autocovariance and ω 1 = π/16 and ω 2 = π/3 which corresponds to cycles of 6 to 32 quarters. The integrated normalised spectrum tells us that, for business cycle frequencies, the volatility is similar for the 3 sub-periods II to IV, and for the Full period. The fact that the integrated normalised spectrum is higher in period I should be treated with some caution, given that it is only 28 quarters long.
The Jarque-Bera test for normality is clearly rejected for the full sample with strong evidence of excess kurtosis. However, growth rates appear to follow a normal distribution in each sub-period, except for period IV. The rejection of normality seems to be due to the mixture of normals with different standard deviations, rather than being drawn from a distribution with fat-tails.
Finally, we can examine the persistence of the innovation to growth using a measure of the half-life, which is the length of time (in quarters) it takes for a shock to GDP growth to dissipate by half, and is given by the formula |ln(0.5)/ ln(α)| ,where α is the parameter in an autoregressive model of order one. A median-unbiased estimate of α was computed using the procedure of Andrews (1993a) . In general, the degree of persistence is small, with shocks dissipating by about half each quarter. The exception is period I which shows more persistence. However, again we need to be cautious about reading too much into this result given the small sample size of this sub-period.
The stylised facts for the Chow-Lin, Fernández and Litterman-based growth rate series are generally consistent across sub-periods. To this point, then, there is no compelling evidence to prefer one model over the other.
However, there are somewhat greater differences for period I, foreshadowed above in section 4 as having potentially problematic observations associated with post-WWII exceptional events. This further suggests that considerable caution should be exercised if observations from the beginning of the Full sample are to be used. In fact, we recommend that for most statistical purposes the sample should be restricted to the period 1954q2 to 2008q3 because of the special feature imposed on the data by the changes in economic production following WWII and the Korean War. Treating these New Zealand data observations in this way would be not be unusual, as in their macroeconomic time series study of business cycle fluctuations in the US, Stock and Watson (1999) restricted their statistical analysis to the period 1953q1 to 1996q4, for these very reasons.
Structural Breaks
To assess whether our splicing procedure has introduced any change in the growth rate or variance of the resulting series we apply the tests of Andrews (1993b) and Andrews and Ploberger (1994) .
We test for a structural break in GDP growth using the regression
We also test for a structural break in the residual variance using the regression ε Andrews and Ploberger (1994) and Andrews (1993b) . The estimated break dates reported in Table 10 are consistent with there being no clear evidence of breaks attributable to the splicing of official series which have been compiled differently (which would be at 1987q1 and 1987q2), or to the splicing of temporally disaggregated and official series (which would be between 1977q1 and 1979q1). The null of no break in the GDP growth series cannot be rejected at the 5 per cent significance level, and the common break date of 1952q1 for the GDP variance is consistent with material changes in economic activity, rather than with series-splicing or with chain-linked versus non-chain-linked methodologies.
Link to New Zealand's Post-WWII Economic History
For the Chow-Lin, Fernández and Litterman-based series, the cointegration vector presented in section 5.1 has shown that the long run trends in the Full sample series are consistent. The corresponding correlation of growth rates for their unadjusted series is also high, at 94.5 per cent or better.
Breaking the data by sub-periods reveals the biggest difference across time occurs in the variance of the growth rate over the immediate post-WWII period to 1954q1. This provides further support to our recommendation in section 5.3 that, for most statistical purposes, the Full sample should be either restricted to the period 1954q2 to 2008q3, or the earliest observations treated with considerable caution. It is also consistent with the finding in section 5.3 of a structural break in all three series, at 1952q1.
But what of the relative merits of the Chow-Lin, Fernández and Littermanbased levels of GDP series, for the purposes say of dating classical business cycle turning points? 8 Visual inspection of Figure 5 suggests, as expected from the series' common official data components, that they can clearly identify the contractions of the early 1980s and 1990s, and the contraction associated with the Asian financial crisis and summer drought period of 1997-98. It is also the case that the series appear to behave very similarly for contractions around the 'Black Budget' of 1958, and the exchange rate crisis 1966-67. A possible quibble, though, is that the slightly different amplitudes of the cycles have the potential to identify slightly different short periods of negative growth. Such minor differences could make the dating of any associated growth or classical business cycle turning points sensitive to which method has been employed to disaggregate the GDP series.
Overall, there is very little difference in the temporally disaggregated observations estimated from the three methods. However, on balance, we prefer to use the Chow-Lin-based series for most purposes. This preference is based on the fact that the cointegration test cannot be rejected for the Chow-Lin regression, implying there is minor specification error in the Fernández and Litterman regressions.
Conclusion
We have developed a new quarterly seasonally adjusted real GDP series for post-WWII New Zealand, spanning the period 1947q2 to 2008q3. It contains two short periods of observations, which will remain somewhat controversial, namely 1947q2 to 1953q3, and 1977. Despite this, we believe this new series for a considerably longer period than has previously been available, will be valuable for a range of purposes. These include the identification of classi-8 A new 'benchmark' set of Classical business cycle turning points, for the period 1947q2 to 2006q2, and reference to the associated key events in New Zealand's economic history, are reported in Hall and McDermott (2009) . Utilising the series for 1947q2 to 2008q3 presented in this paper adds a further 'benchmark' turning point to those presented in Hall and McDermott's (2009) cal business cycle turning points, the establishment of a more robust set of business cycle characteristics, and assistance with assessing the impacts of various government policies and external shocks.
Our series were developed by linking quarterly observations from two recent official series to temporally disaggregated observations for an earlier time period. Annual official and non-official real GDP series were disaggregated using the information from two quarterly diffusion indexes developed by Haywood and Campbell. Three econometric methods were used: the Chow-Lin model that disaggregates the level of GDP; and the Fernández and Litterman methods that disaggregate the change in GDP.
Statistical properties of the series were evaluated, and movements in the new series checked against qualitative findings from New Zealand's post-WWII economic history.
Consistent results were obtained for the long run trends in all three series, and this suggests any one of the series could be used for measuring economic growth, or testing growth theories. However, when it comes to measuring business cycle fluctuations, results associated with the early post-War years might be somewhat sensitive to which series is used. The quarterly observations prior to 1954 reflect the special nature of the fluctuations in that period, and the probability of these being repeated in the near future may not be high. So, most users would be wise to discard from their sample the quarterly observations prior to 1954. We have done this when estimating Markov-switching growth models for post-War New Zealand, but for dating classical business cycle turning points we have preferred the Full sample quarterly series based on results generated from the Chow-Lin model.
The quarterly seasonally adjusted data for this preferred series are presented in Appendix Table A4 . 
